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Preface for Special Issue on Theoretical and
Computational Electrochemistry
Electrochemistry,anoldbranchofscience,hasalongandglorioushistory.Ithasbecomeagainanexciting
and vibrant research field. Recently, tremendous attentions have been paid on electrochemcistrybecause of its
closerelevancetoenergyandenvironmentrelatedissuesthathavecausedwidepublicconcernsandreceivedat-
tentionsfrommanygovernments.Manyimportantenergysystemsanddevices,includingenergyconversionand
storage, as well as solar energyutilization, involve electrochemical processes that traditionallyfall into the re-
searchthemesofelectrochemistry.
Incontrasttothelonghistoryofelectrochemistry,theoreticalandcomputationalelectrochemistry,particu-
larlythosebasedonfirst-principlescalculations(i.e.ab initioele trochemistry),ha notbeenwidelystudiedun-
tiloneortwodecadesago.Withrapidincreaseincomputingpower and development ofefficient computer al-




chemical processes. From a fundamental point of view, electrochemistryis investigating the interface between
an electronically conducting electrode and an ionically conducting electrolyte, and the physical and chemical
processes such as charge transfer and bond breaking/forming at the interface controlled by an external bias.
Modelingsuchanintricatesystemrequiresawidevarietyofcomputationalmethodsandtheories,namely,elec-
tronicstructure calculation, statistical samplingmethod, free energycalculation, electron transfer theory, grand
canonicalensembletechnique(i.e.constantelectrochemicalpotentialsofelectronsandions),finiteelectricfield
method,etc.Thesearetopicalissuesinthefield,andhavealotofroomfordevelopment.Inviewofthesignifi-
cance to energyresearch, it can be foreseen that more and more computational chemists and physicists will be
attractedinthefieldofab initio electrochemistry.
Consideringthe rather earlystage oftheoretical and computational electrochemistry, Iam glad to present
inthisspecial issue three publicationsfrom different areasand with different angles, in order to showthe state
oftheartandperspectiveofthisrelativelyyoungfield.ItconsistsofaDFTstudyinchemisorptionofreactants
onelectrodesthatarecloselyrelatedtosurfacecatalysis,aclassicalmoleculardynamicssimulationofaqueous
solutionunderanelectricfieldtounderstandthedielectricpropertyofwater,andaDFTinvestigation in trans-
portoflithiumionacrosssolid-solidheterojunctions.Ihopethattheyaresufficienttodemonstratethattheoreti-
calandcomputationalelectrochemistryistrulyahighlyinterdisciplinarysubjectthatrequirescombinationofa
myriadofcomputationaltechniquesfromdifferentfieldstosimulatethecomplicatedelectrochemicalprocess.
Iwouldliketotakethisopportunitytothankalltheparticipants,authors,reviewers,andeditorialstaffsof
Journal of Electrochemistryfortheirexcellentandprofessionalcontributionstothisspecialissue.
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